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Tém tiit:

Bai bdo ndy dé cdp t6i viéc nghién cieu danh gid thir nghiém vmg dung dnh vién tham
trong hé tro cong tdc quan Iy tuyén bién giGi Viét — Trung trén dia ban tinh Lai Chau. Voi
muc tiéu dwa ra duoc tiem nang ung dung dir liéu Vién tham trong mot s6 chuyén de quan
Iy trén tuyén bién giGi nhu theo doi moc gidi, dwong bién, cdc sw co sat 16 bo song, sudi
phan chia bién gioi. Ba logi dit ligu anh vé tinh voi do phan giai trung binh - Landsat-8
(30m), do phdn giai cao — Sentinel-2 (10m) va do phdn giai siéu cao — Worldview-2 (0.5m)
da dwoe siv dung trong nghién ciru nay. Nghién ciu da tién hanh thiee nghiém trén cdc
chuyén dé véi sw so sanh cung luc cac logi tw liéu dé thcfy duwoc tinh phu hop voi mot s6
nhiém vy nhat dinh. Nghién ciru di cho thcfy anh vé tinh co do phdn gidi siéu cao nhu
Worldview-2 phu hop voi muc tiéu cung cap thong tin chinh xac vé mat khong gian cua cdc
doi twong cé kich thuée nho nhu vi tri cot moc, cdc cong trinh, ké, cac diém sat 16 doc bién
gioi. Cac anh vé tinh mién phi nhu Sentinel-2 hodac Landsat-8 phu hop voi cdac nhiém vu

quan tric hién twong, 6p phii & quy mé khu vwee 1ém hon, chu ky quan trdc dai hon.

1. Gi6i thiéu chung

Béo vé chil quyén bién gidi lanh th Qudc gia
ludn la nhiém vu thiéng liéng dugc Pang, Nha
nudc va Nhan dan dac biét quan tdm. Trén dia
ban tinh Lai Chau, tuyén bién gidi giap véi
Trung Qudc trai dai toi 265,165 km, trong do
bién gidi trén dat 1ién 1a 191,740 km va trén song
sudi 1a 73,425 km [1], tinh quan 1y téi 101 mdc
bién gidi. Nhiém vu giam sat vé mit khong gian
lanh tho ludn duogc dic biét coi trong voi sy tham
gia cua toan Dang, toan dan va toan quan trén dia
ban tinh. Tuy nhién voi tuyén bién gioi trai dai
trén dia hinh hiém trd, hau hét 1a nai cao xen 1an
cac thung llng, vuc séu, didu kién thoi tiét
thuorng xuyén c6 it dng, 1ii quét va sat truot 1o
dat da vao mua mua, diéu nay khién cong tac
quan 1y giam sat bién giéi gap kha nhiéu kho
khan. Nhu ciu cap thiét vé& tng dung cong nghé

m&i trong ho trg cong tac quan ly tuyen b1en gidi
dugc dat ra, nhit 13 can phai nim bit sb liéu
chinh xac vé khong gian lanh thd dé tham muu
cho cac cép lanh dao c6 phuong huéng chi dao
xu 1y kip thoi.

Ngiy nay, véi sy phat trién manh mé cua
khoa hoc cong nghé¢, viéc gidm sat hién trang
khong gian lanh thé c6 thé thyuc hién dé dang hon
véi cong nghé chup anh tir cac vé tinh vién tham.
Cac vé tinh vién tham hién nay rit da dang vé
chung loai, d6 phan dai khong gian, d6 phan giai
phd, cho phép thuc hién cac nhiém vu giam sat
nhiéu ddi tuong khac nhau trén bé mit trai dat.
Tuy theo d phan giai khong gian cua anh, dit
lidu anh vé tinh (AVT) c6 thé chia thanh: AVT d6
phan giai thap, AVT do phan giai trung binh,
AVT @6 phan giai cao va anh do phan giai siéu
cao [2][3]. Hién nay trén thé giéi c6 nhiéu loai tu
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liéu AVT mién phi duoc st dung rat thong dung
trong theo doi giam sat tai nguyén va moi truong
nhu anh c6 d6 phan giai cao Sentinel-2A/B (10
m) va do phan gidi trung binh Landsat-8 (15
m/30 m), voi tan sudt chup cao (Sentinel-2 13 5
ngay) va trung binh (LandSat-8 1a 16 ngay). Cac
v¢€ tinh thwong mai véi d6 phan giai cao va siéu
cao ciing dang duogc st dung rat phd bién nhu
Pleiades (0.7m), Worldview-2/3/4 (0.5 m/0.3 m),
Dove (3 m), Rapideye (5 m), ... [4]. V& tinh vién
tham VNREDSat-1 cta Viét Nam ciing dugc xép
vao nhém v¢ tinh c6 do phan giai cao (2m/10m).
Ngoai ra dir li€u bay chup tu méy bay khong
nguorl 1ai (UAV) véi do phan giai rit cao cung co
thé cho phép cung cap thong tin rat chi tiét cua
dia vat trong pham vi khong gian nho va vira.
Nhitng tu liéu nay dam bao tinh da dang thong
tin giam sat, hd tro cong tac quan 1y lanh tho, tai
nguyén va méi trudng. Nghién ctru dugc viét
trong bai bao s& phan nao cho thay dugc tinh tng
dung thuc tién cua dir liéu vién tham (DLVT)
trong hd tro quan 1y mot s6 chuyén dé trén tuyén
bién gioi.
2. Dit liéu va phwong phap

Dir liéu st dung trong nghién ctru nay bao
gdém 2 canh anh Sentinel-2, 1 canh Landsat-8 va
3 canh anh d¢ phan giai siéu cao Worldview-2
chup trén dia ban bién gidi tinh Lai Chau tr
thang 7 t&i thang 9 nam 2018. Ngoai ra nghién
clru con st dung mot sb tu liéu anh chup thyc dia
trén khu vuc dugc cung cép boi S¢ Ngoai vu tinh
Lai Chau. (Xem bdang 1)

Phu:ong phap st dung trong nghién ctru nay
1a két hop k¥ thuat giai doan anh dya trén cac to
hop mau anh véi cac chi s6 vat 1y nhu chi s6
nude mit NDWI, chi sé thuc vat NDVI dé lam

ndi bat dic diém cac ddi tuong can quan tric.
Anh vé tinh duoc chiét tach xtr Iy ban ty dong
trén nén tang dién toan dam may cua Google
Earth Engine. Thong tin giai doan duoc kiém
chung bf?lng dir liéu quan tric dugc trén thuc dia.

3. Két qua va thao luin

3.1. Thuc nghiém ung dung AVT trong giam
sdt vi tri moc bién giGi

Theo hé¢ thng phan loai cim mbc duong
bién, mdc duoc phan loai thanh 4 loai: Coc dAu,
Méc tiéu, Mbc Trung va Mdc dai. Phan 16 trén
ciia mbc theo quy cach bao gdm phan sin nén
mdc va bé mat nho nhat chira ddu mdc (than
mdc). Bing 2 cho thay kich thudc theo quy cach
ctia cac loai mbc. Theo cac nghién ctru trudc
day, kha nang phat hién va nhan biét dia vat doi
hoi vat 6 phai c6 kich thudc toi thiéu bang tir
2+3 diém anh [3], can ct vao do, trén Bang 2 da
dua ra cot thong tin vé thong s6 do phan giai
khong gian cua DLVT dé dam bao nhan biét
dugc chinh xac vi tri mbe va goi ¥ vé mot )
DLVT phu hop trong quan tric, giam sat mdc.

Nghién ctru da sur dung 3 loai dir li€u v¢ tinh
trén dé thir nghiém kha ning chiét tach duoc
thong tin vé vi tri mdc bién gidi trén anh. Viéc
thyc nghiém dugc tién hanh trén Médc 65(2), day
14 loai mdc ¢& trung, duoc lam tir d4 hoa cwong,
mdc dugc dat trén mot bé bé tong (khudn vién
mdc) voi kich thude khoang 12 m x12 m, phan
san nén moc duge boc boi hang rao bao vé voéi
kich thuéc 3m x 3m va kich thudc phan than
mdc nho nhét 13 0.35m x 0.35 m (Bang 2). Hinh
1 thé hién anh chup vi tri moc 65(2) trén cac loai
DLVT, cic hinh anh cho thiy, mdc 65(2) gin
nhu khong thé nhan biét trén anh Landsat-8 (mic

Bang 1: Dir liéu vé tinh dwoc sir dung trong bai bdo

Loai anh Ngav chup | Do phan giai | Do pha chup Khu viee chup
Anh Landsat-8 | 24/08/2018 | 15m, 30m 170km x 185 km | Dai tiy bac tinh Lai Chiu
Anh Sentinel 2 | 21/07/2018 | 10m R R Toan tinh
_ 14/09/2018 | 10m 290 km x 290km. I o e _
Anh 22/07/2018 0.5m Khu vuc cum mac §8, 69
Worldview-2 27/08/2018 0.5m 173kmx 10km | Kl viee cum mé:n: 58, 69
16/09/2018 0.5m Khu vuc cum méc §5, 66
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du da tién hanh tron anh da phd véi kénh toan
sdc cho do phan giai 15m), trong tu ciing rat kho
nhan dién dugc trén anh Sentinel-2 (10m). Véi
anh Worldview-2 (0.5m), vi tri phan khuén vién
méc d& dang quan tric duoc, phan san nén mdc
cling c6 thé thdy phan biét rd dugc trén anh, tuy
nhién khé nhéan biét duge o rang phﬁn than méc.
Diéu nay phu hop vé mat 1y thuyét trén Bdng 2,

anh Worldview chi c6 thé quan tric nhan dién
dugc dia vat co kich thude téi thiéu 1a 1m-1.5m
(23 diém anh) trong khi kich thudc than mdc
65(2) 12 0.35m x 0.35 m ttrc la nho hon ca mot
diém anh. Do vay dir liéu Worldview-2 hodc ké
ca thé hé anh do phan giai si€u cao mdi la
Worldview-3/4 c¢6 d6 phan gidi téi 0.3m van
khong c6 kha ning nhan biét chinh xac bé mat

Bdng 2: Kich thuéc loai méc theo quy cach va DLVT phit hop trong quan trdc, gidm sdt

| Kich thuoebe | Kich | DExuat do phan giai |y .. pyy vy o6 | Loai DLVT c6 thé
Loai | mat nho nhat |thwéce san| DLVT phu hop dé quan z z . f L f e A
£ L A X A £ < thé quan trac vi | quan trac vi tri san
moc | chira ddu moc | nén moc trac A £ X asg oA
tri than moc nén dat moc
(m) (m) (m)
Coc 0.08 v&i phan than mée va \ Worldview 3,4 hoic
du | 02x025 bxl 0.3 véi san nén anh UAV anh UAV
Mébc 0.1 v6i phan than mdc va 1 \ Worldview 2,3.4,
tiéu 0.30 x 0.30 2x2 voi san nén anh UAV Pleiades hoac anh UAV
Mébc 0.12 voi ph?m than moc va \ Worldview 2,3.4,
trung 0.35x0.35 3x3 1 v6i san nén anh UAV Pleiades hodc anh UAV
Mébc 0.18 v&i phan than mée va \ Worldview 2,3.4,
bai 0.53x0.53 3x3 1 v6i san nén anh UAV Pleiades hoac anh UAV

Vi tri méc 65(2)

Hinh 1: So sanh dnh chup méc bién giGi 65(2) trén cdc logi tw liéu: a) anh Landsat-8 dé phdn
gidi 15m (sau khi trén anh) chup ngay 24-8-2018; b) Anh Sentinel 2 ¢ phén gidi 10 m chup ngay
14-9-2018; ¢) Anh Worldview-2 d phdn gidi 0.5m, chup 16-9-2018, d) anh Worldview -2 khi
phéng to hon; e) anh thiee chup moc 65(2)

Hinh 2: Vi tri Moc 68 (2) bi sat lo sau dot li dau thang 8/2018: a) Anh Worldview 2 chup ngay
27/08/2018; b) Anh thuc dia chup thang 8/2018 (Nguon So Ngoai vu tinh Lai Chdu)
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nhé nhét chira ddu méc. Ngoai vi¢c thuc nghiém
quan tric trang thai mbc, trén Hinh 2 thé hién
anh chup sy cb sat 1& vi tri sat moc 68 (2), vi tri,
quy md sat 10 quan tric dugc hién thi rat rd trén
anh Worldview 2 chup ngay 27/08/2018. Do vay
AVT d6 phan giai siéu cao c6 kha ning quan tric
duoc vi tri mdc bao gdm ca phan san nén mdc
v6i quy cach kich thudc tir 3mx3m trd 1én va céac
hién tugng xay ra quanh vi tri mbc. (Xem bding
2, hinh 1, hinh 2)

3.2. Thuc nghiém trong theo doi dong chay,
bo song suoi, sat lo dat trén tuyén bién gioi

Trong ndi dung nay, nhom nghién ctru da st
dung dir li€u anh Sentinel-2 chup 2 thoi diém
trudc va sau dot 10 16n thang 8/2018 trén khu
vue moc 68(2) hudng vé mdc 69, thudc dia ban
huyén Phong Thé. Phuwong phap giai doan bang
mat thudng két hop v6i thong tin chiét tach chi
s6 nudc mat (NDWI) da dugc st dung, sb licu
kiém ching duoc str dung tir thong tin khao sat
thuc dia thu thap tai cac co quan chuc nang cta
tinh Lai Chau (Hinh 3). Két qua chiét tach thong
tin trén anh cho thiy khu vuc anh Sentinel-2
chup ngay 14/09/2018 (mdt thang sau lii) co thé
phat hién dugc khu vuc sat 16 trén doan bién gidi
68 (2) + 400 va 68(2) + 1000 hudng vé mdc 69.
Pac biét trén doan 68(2) + 1000, 14 da vui lép
khu rudng canh tac Iua cia nguoi dan va sinh ra

|
Fhat zinh dong chay phu

d)

mot dong chay phu sau vao phan lanh thd Viét
Nam, quy mé khu vuc bi xam thyc do duogc trén
nén AVT véi chiéu dai khoang 250m chiéu rong
16n nhit khoang 70m. Hinh 3d, cho thiy phan
dién tich nuéc mat (NDWI) xuét hién sau I,
trong d6 dong chay phu c6 thé quan sat kha rd
rang, trong khi trén anh t6 hop mau ty nhién
(Hinh 3b) lai khé nhan ra dugc. Do vay trong
qua trinh giai doan dir liéu AVT, cac chi sb vat Iy
dac trung cho cac nhéom 16p phu nén dugc su
dung két hop voi t6 hop mau trén cac kénh phd
dé 1am noi bat cac yéu td can quan tim. (Xem
hinh 3)

Nhur vy c6 thé thay dir liéu anh Sentinel-2 c¢6
kha nang nhan biét duoc cac su cb sat 16, thay
d6i dong chay trén tuyén duong bién & quy mod
trung binh t6i 16n. Tuy nhién vai cac khu vuc co
dién tich sat 16 nho khoang dudi 30 m, rat kho co
thé quan sat va chiét tach dugc thong tin trén anh
nay. Voi cz‘ip d6 nho hon, chi c6 thé st dung dir
lidu AVT d6 phan giai siéu cao dé chiét tach
thong tin. Trén Hinh 4, nghién ctru da su dung tu
liéu Worldview dé thir nghiém giai doan thong
tin sat trugt 10 dat d4 va vi tri bo sudi bién gidi,
két qua cho thiy voi quy mé sat truot 1& dat rat
nho nhung trén anh van c6 thé phat hién, chiét
tach dugc thong tin. Hinh 4a la anh chup khu
vuc sat 16 dét trén tuyén dudng tudn tra bién gisi

Hinh 3: Anh Sentinel-2 chup sw cé sat 16 bo séng bién gidi doan moc 68(2) + 400 va 68 (2) +
1000 huéng vé méc 69 do lii thang 8/2018: a) Anh Sentinel chup ngay 21/07/2018 (truée 1i); b)
Anh Sentinel chup ngay 14/09/2018 (sau lii); ¢) Anh chi s6 mede méit NDWI tinh tir dnh chup ngay
21/07/2018; d) Anh chi s6 niede méat NDWI tinh tir dnh chup ngay 14/09/2018; e) Anh thuwc dia tai
hién trwong chup thang 8/2018 (Nguon S¢ Ngoai vu tinh Lai Chéu).
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véi d6 dai khoang 30m, Hinh 4b la anh chup khu
vuc sat 10 duong tudn tra bién gidi giap bo sudi
bién gidi voi pham vi khoang 10m. Tuong tu voi
céc su ¢d sat trugt 16 dat da khac co thé quan tric
rat chi tiét trén dir liu anh Worldview 2, trong
khi anh Landsat 8 va Sentinel 2 murc d6 chi tiét
thong tin rit kho cho phép xac dinh chinh xéac
quy md va dic diém cia sy cd (Hinh 5).

3.3. Tiém nang u’ng dung dir li¢u vé tinh trong
hé tro quan Iy tuyén bién gidi

Mot s6 vi du thuc nghiém trén da phan nao
cho thay tiém ning tng dung rat 16n cia AVT
trong hd trg cong tac quan 1y tuyén bién gidi. Dir
liéu AVT d6 phan giai siéu cao nhu Worldv1ew—

cho phép glarn sat duoc vi tri sin nén mdc, cac
sur cd sat 16 dat da trén tuyen bién gidi & muc do
chi tiét cao. Tuy nhién diém han ché néu 4p dung
dit liéu nay d6 1a gia thanh cao, d6 phu chup thap
(chi 17.5 km x 10 km), dé hd tro quan 1y thuong
xuyén dai bién gioi lén tdi 265,165 km trén dia
ban tinh Lai Chau bang tur liéu nay thi kinh phi
s rat 16n, khong kha thi. Tuy nhién co thé st

dung o lidu nay dé theo ddi cho mot s6 khu vuc
trong yéu, nhay cam voi thién tai va co tan suat
X4y ra cac sy c6 cao. Dit liéu anh mién ph1 nhu
Landsat-8 hodc Sentinel-2, tuy khong thé giam
sat chi tiét cac su vat, hién tuong co kich thudc,
quy md nho, nhung lai ¢6 lgi thé 1 anh mién phi,
6 thé giam sat dugc so bo dién bién & quy mo
vira va 16n véi chudi dit liéu lich st dai, vi du
nhu hién trang cac nhém 16p phu dét, su dich
chuyén dong chay ¢ song sudi 16n ven bién gidi.
bac biét véi do phan giai khong gian 10m, thoi
gian chup 1ap 5 ngay, d6 phu chup mot canh 1én
t&d1 290 km, anh Sentinel-2A/B 1a nguén dir liéu
mién phi trong theo ddi, quan tric nhitng bién
dong vira va 16n vé khong gian lanh tho trén khu
vue tuyén bién gidi cling nhu toan b khu vuc
ndi, ngoai bién. Ngoai ra, vi¢c theo ddi sat 16 bo
song sudi, sat 1¢ dat trén tuyén bién gidi s& toan
dién hon néu dua ra duoc cac thong sb ky thuat
vé khoi luong sat 16 trén co so két hop giita mo
hinh s6 dia hinh va anh vién tham d¢ tién hanh
phan tich dia hinh. Hién nay, viéc sit dung anh
UAV trong theo ddi, giam sat va danh gia bién

b)

Hinh 4: Anh Worldview-2 chup khu vuc sat lo co quy moé nho 22/7/2018 tai:
a) Duong tuan tra bién gioi doan tir moc 67(2) toi 68(2),
b) Bo suoi bién gioi doan khu vuc xa Mu Sang, Phong Tho, Lai Chau

a) b)

Hinh 5: Anh chup doan sat 16 trén tuyén dwong sau muwa lii thang 7/2018 tai xd Ma Ly Pho,
Phong Tho, Lai Chdu: a) anh Landsat-8 chup ngay 24-8-2018, b) Anh Sentinel 2 chup ngay 14-9-
2018; ¢) Anh Worldview-2 chup ngay 22-7-2018
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dong dia hinh tai thyc dia c6 quy mo6 nhé kha
pho bién. Tuy duong bién va vi tri cac cot mde
la khu vgc nhay cam chinh tri, nhung néu c6
thém cac nghién ctru co ban vé viéc str dung tu
liéu nay két hop voi viéc dé xuat cac giai phap
hop 1y phu hop sé& gitp ndi dung nghién ctru tong
thé, cac dé xut duoc day du va toan dién hon.

4. Két luan

Bai bao di lam rd duoc mot sb tiém ning ing
dung dir li€u Vién tham trong hd trg cong tac
quan 1y mot sd chuyén dé trén tuyen bién gidi.
Voi cac thir nghiém trong quan tric d6i twong
cot mdc bién gisi, dong chay va cac diém sat 1o
doc theo du(‘mg bién nghién ctru da cho théy anh
2 phu hQ’p v6i muc tiéu cung cap thong tin chinh
xé4c vé miat khong gian ciia cac dbi tugng co kich
thudc nhod nhu vi tri cot mde, céac cong trinh, ke,
cac diém sat 10 doc bién gidi. Cac anh v¢ tinh
mién phi nhu Sentinel-2 hodc Landsat-8 phu hgp
v6i cac nhiém vy quan tric hién tuong, 16p phu
& quy md khu vuc 16n hon, chu ky quan tric dai
hon. Tir d6 ¢6 thé can nhic st dung dir liéu vé
tinh phu hop véi tirng muc tiéu trong nhiém vu

Summary

quéan 1y chu quyén bién gidi lanh thd. Noi dung
bai bao la mot hop phan két qua nghién ciru
phuc vu deé tai “Xdy dung co so dir liéu quan ly
tuyen bién gioi Viét - Trung trén dia ban tinh Lai
Chdu” ma s6 VASTNDPP.07.16-17 do Vién Cong
nghé vii try chu tri thuc hién.Q
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Research and application of Remote sensed technology on territory management — A case
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This research focused on the application of multi-resolution earth observation satellite data on

territory management — case study in Lai Chau province, Vietnam. The objectives of this study were
exploring potential of optical satellite images to extract specific information facilitating the nation-
al border monitoring operations such as national territory control points, border belt and riverbank
errosion surveillance. Comparative analysis were implemented to show advantage of three ground
resolution satellite imageries included Landsat8 (30m) — moderate resolution, Sentinel-2 (10m) —
high resolution, and Worldview2 (0.5m) — very high resolution.. It was showed that very high ground
resolution satellite data benefit for site or position monitoring while moderate and free access satel-
lite data such as Sentinel-2, Landsat8 proper for long term change detection at larger scale.O
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